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Production of Ultra Low Carbon and Nitrogen Content
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Fig.1 The production flow of 10 ton multi-stage steelmaking

process for stainless steel

Table 1 The main specification

Nominal capacity 10T AR Secondary current max 18.3kA
Charging weight 197 Type of vacuum pump 4-steam _ejectors +W.P.
EF Inside shell diameter 3535mm Capacity 14.0~18.0"
Transformer capacity 5000kvA LD Amount of exhaust gas 1200kg/hr(at 10 torr)
Secondary voltage max 245v 180kg/hr(at 0.5 torr)
Secondary current max 19.2kA Achievable degree of vacuum| 0.1 torr
Furnace type 2 vessel fixed Machine type Radius type with two point unbending
AOD Capacity 15.5~21.0°" Number of strand 2
Gas flow rate 1.5 No?/min.T gT/cC | Mold size 1355.160s.185s5.185 X320
Number of tuyer 3 Tundish capacity 45787
Capacity 14.0 ~21.0T Mold level control Stopper control by y -ray measurement
AR Transformer Capacity 4600kvA Secondary cooling 4 zone 11 loop
Secondary voltage max 250v Cutter Shear (Diagonal cut)
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Table 2 Activity to reduce C+N (¥¢:Improvement)

. Lowering of Pco 1986[1987(1988[1989[1990
R Decarburi- Lowering of O2/Ar ratio % %
§ Zation 1 Alloy Application of low C alloy x < A ¢
— 3
- B Prevention of Sub-material { Ladle refractory w
-g S) C pick up Ladle insulating powder *
-§ N L Electrode AR power off ¥
> Adjustment of damper e
74 —
© g Denitrogeniza | [— Lowering of Px Prevention of permiation Aq
L g tion | [Tncrease of | Raise-up of AOD start carbon ¥
8 ] purging gas Shortening of tapping height %
Z Prevention of{ | . . :
nitvogon. Tapping Tapping with slag pAS
i ] L' Prolongation of tapping time *
i — Casting Ar gas seal 7

Table 3 Comparison of C behavior between conventional

(1) (C) BIER and the ultra low C processes

BIECE2B 240w, RERABCHSOTER . Conventional | The ultra low C
s - — Term stainless stainless
¥FTCCETWBR&E. ExbETBT S (C) : [C]<400ppm | [C] =100ppm
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Fig.2 Frequency of [C+N] on these years
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The casting temperature of ultra low C+N(=250ppm)

stainless steel without AR operation
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Fig.4 Temperature control to produce

ultra low C+N (=250ppm) stainless

steel
Table 5 AR operation condition
Steel grade Aim
Control | Conventional | Ulra low Prevention | Prevention
factor (C]=400ppm | [C+N] <250ppm | of C pickup| Of [N]
test absorption

Slag — —_
thickness | 10~ 15cm 20~25 ig w
Flow rate .
of stiring | 100 NY/min| 3950 A -
gas
Power -
efficiency 0.8~09 ] 0.9 Y
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Fig.5 Influence of slag thickness on C pick-up Fig.6 Influence of stirring gas flow rate on
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conventional and the ultra low C+N
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